A new vitamin D analog, 2MD, restores trabecular and cortical bone mass and strength in ovariectomized rats with established osteopenia.
An orally active, highly potent analog of 1alpha,25-dihydroxyvitamin D3, 2MD, restores trabecular and cortical bone mass and strength by stimulating periosteal bone formation and decreasing trabecular bone resorption in OVX rats with established osteopenia. The purposes of this study were to determine the effects of long-term treatment with 2-methylene-19-nor-(20S)-1alpha,25(OH)2D3 (2MD) on restoring bone mass and bone strength in ovariectomized (OVX) rats with established osteopenia and 2MD effects on bone formation and bone resorption on trabecular and cortical bone surfaces. Sprague-Dawley female rats were sham-operated (sham) or OVX at 4 months of age. Beginning at 8 weeks after OVX, OVX rats were orally dosed with 2MD at 0.5, 1, 2.5, 5, or 10 ng/kg/day for 16 weeks. Serum calcium was measured at 6, 13, and 16 weeks after treatment, and bone mass and structure, bone formation, bone resorption, and bone strength were determined at the end of the study. Serum calcium did not change significantly with 2MD at 0.5 or 1 ng/kg/day, whereas it significantly increased at 2.5, 5, or 10 ng/kg/day. 2MD significantly and dose-dependently increased total body BMD, total BMC, and stiffness of femoral shaft (FS), maximal load and stiffness of femoral neck, and toughness of the fifth lumbar vertebral body (L5) at all doses compared with OVX controls. In 2MD-treated OVX rats, there was a dose-dependent increase in total BMD and total BMC of the distal femoral metaphysis (DFM), trabecular bone volume of L3, ultimate strength and stiffness of L5, and maximal load of FS compared with OVX controls at dosages>or=1 ng/kg/day. At dosages>2.5 ng/kg/day, most of the bone mass and bone strength related parameters were significantly higher in 2MD-treated OVX rats compared with sham controls. Bone histomorphometric analysis of L3 showed dose-dependent decreases in osteoclast number and osteoclast surface on trabecular bone surface and a dose-dependent increase in periosteal bone formation associated with 2MD treatment. 2MD not only restored both trabecular and cortical bone mass but also added bone to the osteopenic OVX rats beyond that of sham controls by stimulating bone formation on the periosteal surface and decreasing bone resorption on the trabecular surface. 2MD increased bone mass and strength at doses that did not induced hypercalcemia.